PATENT CLAIMS 



1. A modified human TNFa molecule capable of raising 
neutralizingV antibodies towards wild-type human TNFa fol- 
lowing administration of said modified TNFa molecule to a 
human host, wheurein at least one peptide fragment of the 
human TNFa molecule has been substituted by at least one 
peptide known to Vontain an immunodominant T cell epitope 
or a truncated foAti of said molecule containing an immu- 
nodominant^ epitope Vand one or both flanking regions of 
the human TNFa molecule comprising at least one TNFa B 
cell epitope, wherein Vhe substitution introduces a sub- 
stantial change in the annino acid sequence of any one of 
the strands of the frontV-sheet, in any one of the con- 
necting loops and/or in anyone of the B', I or D strands 
of the back p-sheet. 



. A moctifif? 
A 



ad human TNFa molecule c apable - of gaistng nei> 
trail ing antibodie s towaras wiia-type numan TNFa toiiow- 
ing — aHminici-ratinn pf <^ i H — mo dified TNFa molecule to ^a 
huma n host, wherein at 
hum 




luulecule has ; 



■ peptide - known to conta - 



or at rnnratpf i form o d 



nodominant epitope an | 



peptide fragment the 
an substituted by at-— ieast — one- 



aJ&a immnnorlomi n^n+- T nn11 npii-np^ 



■said molecule containing — am — rmsm- 



-e4e — or — both — flanking — gegioixau-Lpf 



the- human — TNF~-mpi gnni ^ gpinprisinq at least on ** tnf«. b 
ripl 1 ^pi^^pq. wherein said 



7^ 



lodified TNFa molecule is sub- 



stantially free from TNFa activity. 

3. -A — ™/VrH f |pf| human TSNFa molecule according to claim 2, 
wherein the modified T$TFa molecule, when tested in the 
L929 bioassay, is substantially free from TNFa activity, 
and wherein antibodies ^r^sed against the modified TNFa 
molecule in a suitable host significantly inhibit the ac- 
tivity of native TNFa in tKe L929 bioassay, and/or 
wherein said antibodies signif icafcitly inhibit the binding 
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of wild-type human JfrNFa to the 55 kD TNFa receptor 1 
(TNFa-R55) or the ta^She 75 kD TNFa receptor ( TNFa— R7 5 ) . 

modified human TNFa molecule ^ capable -of — raisij 
neutralizing antibodies towards wild-type human TNFa fol- 
lowing administration of said modified TNFa^ifiolecule to a 
human host, wherein at least one pepfefcie fragment of the 
human TNFa molecule has beel^^ub^tituted by at least one 
peptide known to contaiij^tfn immunodominant T cell epitope 
or a truncated fopn<of said molecule containing an immu- 
nodominant epir€ope and one or both flanking regions of 
the hum^nr^ TNFa-molecule comprising at least one TNFa B 
j cqJ.3t epitope^ wheretn the substitution has been made m 
regions of the TNFa molecule so as to essentially pre- 
serve the p-sheet structure of the B and G strands. 
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5. Modified human TNIfoc molecule according to ■ elaim^l - 4 y 
wherein the substitution has been made in regions of the 
TNFa molecule which involves the strands of the front 13- 



sheet s and/or the conneij 
preserve the p-sheet st: 
the back p-sheet, 
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e according to -claims 1 - 4 -, 



7. Modified human TNFa molec 
wherein the substitution comprises at least a segment of 
the H strand of the front p-sheet and of the connecting 
loop to the I strand, preferably amino acids 132 to 146. 
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8. Modified human $NFa molecule according to 
wherein the substitution comprises segments of the H and 
I strands and the fentire connecting loop, preferably 
amino acids 132 to 152> 
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9. Modified human [TNFa molecule according to 
wherein the substitution comprises a segment of the D 
strand, at least a segment of the E strand and the entire 
connecting loop, preferably amino acids 65 to 79 or 64 to 



84. 



10. Modified human iTNEet molecule according to 

wherein the substitution comprises the entire C f and C 
strands and a segm^fit of the D strand, preferably amino 
acids 40 to 60. 



11. Modified hum& 
^4-7 wherein the su 
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Fa molecule according to -cla - im s — 1 — 
'sti^ution comprises at least a segment 
of the E strand and of the front p-sheet of one or both 
of the connecting loopi, preferably amino acids 76 to 90. 



(XsmL 



12. Modified TNFa according to jc^Mfts — ±—4r f having the 
amino acid sequence shoyn in SEQ ID NO: 8. 

13. Modified TNFa according to - claims — T=T, having the 
amino acid sequence show|[i in SEQ ID NO: 10. 

14. Modified TNFa molecule according to claims l-4 7 hav- 
ing the amino acid sequenpe shown in SEQ ID NO: 4 or SEQ 
ID NO: 16. 
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amino acid sequence shown irj SEQ ID NO: 20. 



16. Modified TNFa accordin 
amino acid sequence sJiown in SEQ ID NO: 14 
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to refeostrs — T=*T, having the 
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inserted T cell epitope is pro- 
immunogenic in a majority of hu- 
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18. Modified human TN^Jr molecule according to claim 17, 
wherein the epitope is ,dferived from Tetanus toxoid, pref- 
erably epitope P2 and/or )P3 0, 



19. Dimers, oligomers or mul 
TNFa molecule according to 



20. An isolated DNA mol^cul 
TNFa molecule according tola 




of the modified human 
cla im s 1 - lfr . 



hat codes for a modified 
f claims 1^18 . 



21. A vector which comprises the isolated DNA molecule 
according to claim 20. 

22. An expression vector Which comprises the isolated 
DNA molecule according to cJ^iTfh 2 0 operatively linked to 
an expression control secn>6nc 



23. A host, which is 
vector of claim 22. 



■ormed with the expression 



15 24. A host according to claiit^ 23 which is selected from 
strains of bacteria, yeast, oijf other fungi and insect, 
mammalian or avian cell lines. 



oducing a modified human TNFa molecule 
£ — eiraimfe — 1 - 1S , which comprises 



producir 



25. A method of 
according to *e&^ 

2 0 growing the host cells of claim fc3 under suitable condi- 
tions permitting production of tfte modified TNFa and re- 
covering the modified TNFa so produced. 
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26. A modified humai\ TNFa molecule according to any of- 
- claims — 3r— fr8» in the font* of^a fusion protein with an adju- 

2 5 vant molecule^p^^etra^V £h iimun uluijically aotivo adj-H - 
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28. A vaccine according to claim 27 for the prevention 

roi 



5 or treatment oi^-eK* 



promoted by TNFa release or ac- 
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tivity Arch — a s- cliiunic — jriillaimuaLory — d i s ea s e s f - 
rheumatoid arthritis af\d^ inflamjoatery^oweldi in- 
cluding Crohn's dise«rS§I>rfid Colitis Ulcerosa, and cancer, 
dissemin^feedTsclerosis , diabetes , psoriasis , osteoporosis 
ancKasthmar. 



29. A vaccine against TNFa comprising isolated DNA which 
co^es for the modified hkiman TNFa molecule according to 
smo^c/f claims - 1-18* inserted in a suitable expression 



vector. 
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30. A vaccine according fco cl^rim 29 containxng a con- 
struct comprising a non-infgrctious non-integrating DNA 
sequence encoding a modi\f4^d TJ*Fa molecule - according — 
„any— e#- claim s — 1-18 opera tiv^y linked to a promoter se- 

expression of said DNA se- 
ejmoilnt sufficient that uptake of 
said construct occurs, fy\d Sufficient expression occurs 
to induce a neutralizing antibody response against TNFa. 



quence which can control, 
quence in humans, in an 
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31. A vaccine according to dlaim 29, comprising a viral 
expression vector^ such — -as — a- \ rotrovi -3fa± expression voc- 
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oral or parenteral, ^e-^g-s — subcutanoouo , — lntramuacular — or 
ir ntradormal administration. 
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34. Diagnostic use of antibodies according to claim 33 



35. A method of testinc 



human body fluids for the pres- 



ence of TNFa which comprises contacting ^ composition 
containing modified TNFc: according to 



- 1^1 8 - with a sample of 



whether feaid antibodies 



of — clanims- 

luman body fluid and determining 
bind to TNFa in said sample. 



36. A diagnostic method for TNFa-related diseases em- 
ploying an in vitro immunoassay to detect TNFa in human 
body fluids. 

37. The method of claim 35~&}r-~&6r which comprises the use 
of a sandwich assay, ELISA (assay or equivalent assay, 



which can be unamplified 
a^idin/biotin technolo gy. 
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